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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily express the shadow irrespective of 
the topographical shape, and express the shadow of a model etc., in a 
compatible manner. 

SOLUTION: The cloud on a topographical map 20 is expressed by giving 
color information indicating the cloud (for example, 'white'} to a cloud 
distribution map 30 (a texture) indicating the distribution of the cloud. At 
the same time, color information indicating the cloud shadow (for example, 
'black') is given to each texture cell constituting the cloud distribution map 
30. and the cloud shadow is expressed by performing parallel projection 
(more specifically, color synthesis based on the a value) on a lattice 
corresponding to the topographical map 20. 
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* NOTICES * 
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damages caused by the use of this translation. 

LThis document has been translated by computer So the translation may not reflect the original precisely. 
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3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Game information characterized by comprising the following for generating a picture of virtual space based on a given 
viewpoint, and performing a given game to a system, by an operation and control by a processor. 

A creating means which generates flat-surface Information showing distribution of a given object arrmg&d over a geographical 
feature field top set as said virtual space. 

A reflection means In which said geographical feature field is made to reflect a shadow of said given object based on said flat- 
surface information. 

Information for making it function on said system. 

[Claim 2] Game information which said given object is a cloudHike object and includes information for operating an arrangement 
means which arranges a cloudHike object over said geographical feature field as said system based on said flat-surface 
information In claim 1 . 
[Claim 3]Claim 1 or Z comprising: 

information for operating a means to classify a given two-dimensional flat surface of said geographical feature field in a unit field 
as said system. 

Information for said creating means to generate at least to said flat-surface Information including information which shows 
existence or nonexistence of said given object in said geographical feature field top corresponding to said each unit field, and/or 
the sky, Information for said reflection means to make a shadow of said given object reflect on a geographical feature field 
corresponding to the unit field concerned for said every unit field. 

[Claim 4]Claim 1 or 2 comprising: 

Information for operating a quota means which assigns a cross grating which has the height information of each lattice point at a 
given two-dimensional flat surface of said geographical feature field as said system. 

Information for operating geographical feature means forming which forms geographical feature in said geographical feature field 
by connecting coordinates of each lattice point assigned to said geographical feature Field among said cross gratings as said 
system. 

Information for said creating means to generate at least to said flat-surface information including information which shows 
existence or nonexistence of said given object in said geographical feature field top corresponding to each lattice of said cross 
grating, and/or the sky. 

Information for said reflection means to make a shadow of said given object reflect on a geographical feature field corresponding 
to the lattice concerned for every lattice of said cross grating. 

[Claim 5]Game information in which said reflection means includes information for determining a position on said geographical 
feature field in which a shadow of said given object is made to reflect based on a given light source in either of claims 1-4. 
[Claim 6]Game information characterised by comprising the following for generating a picture of virtual space based on a given 
viewpoint, and performing a given game to a system, by an operation and control by a processor. 

A creating means which generates flat-surface information which related with a locating position of the object concerned a 
shadow of a given object arranged over a geographical feature field top set as said virtual space at least, and expressed it. 
A reflection means in which said geographical feature field is made to reflect a shadow of said given object based on said flat- 
surface information. 

Information for making it function on. said system. 

[Claim 7]Game Information including information for said creating means to generate flat-surface information showing a shadow 
of said given object in claim 6 based on a given light source. 

[Claim 8]C|aims 1-7 are the information storage media which memorize game information of a statement either. 

[Claim 9]A game system which generates a picture of virtual space based on a given viewpoint, and performs a given game, 

comprising: 

A creating means which generates flat-surface information showing distribution of a given object arranged over a geographical 
feature field top set as said virtual space. 

A reflection means in which said geographical feature field is made to reflect a shadow of said given object based on said flat- 
surface information. 

[Claim 10] A game system which said given object is a cloud-like object and is provided with an arrangement means which 

arranges a cloud-fike object over said geographical feature field in claim 9 based on said flat-surface Information. 

[Claim t1]A game system which generates a picture of virtual space based on a given viewpoint and performs a given game, 

comprising: 

A creating means which generates flat-surface Information which related with a locating position of the object concerned a 
shadow of a given object arranged over a geographical feature field top set as said virtual space at least, and expressed it. 
A reflection means in which said geographical feature field is made to reflect a shadow of said given object based on said flat- 
surface Information. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis Invention relates to the information storage medium which memorized game information and game 

information, and a game system. 

[0002] 

[Description of the Prior Art]The number of polygons which can draw increases with improvement in the speed of the processing 
speed of a computer or a game device, and it is becoming possible to express a more precise model. It is also becoming possible 
to express not only a model but the shadow of a model precisely. Sy the way, a shadow does not play the central role in advance 
of a game, and, so to speak, is an additional element. However, since the whole picture will be tightened and it will sense as a stilt 
minuter picture if realistically expressed according to a motion of a model etc., the influence of the shadow given to the whole 
picture is big. 

[0003] By the way, in computer graphics, in expressing particle systems, such as clouds, smoke, and mist (mist), draw each 
particle (particle) each, but. If it is in a game device, it is difficult to draw each particle each on the restrictions which draw in 1 
interchange (1/60 seconds). Therefore, while mapping the texture which packed the aggregate of particles and was expressed in 
the tabular polygon of one sheet, the method of expressing a particle system in simple is generally performed by arranging two or 
more these tabular polygons. 

[0004]For example, the case where the cloud object which is an example of representation of a particle system is expressed is 
considered. When expressing a cloud object, generally, a tabular polygon is horizontally arranged to the sky of virtual space, and a 
predetermined altitude. And the texture which expressed clouds to this polygon is mapped. Such processing can express a cloud 
object simply, 
[0005] 

[Froblem(s) to be Solved by the InventionjHowever, when the shadow of a particle system was expressed, there were the 
following problems. That is, generally, since a particle system is what is expressed to a large field, it is difficult to pinpoint the 
place where a shadow hits. Even if it is able to pinpoint the place where a shadow hits, when it is said that the place where a 
shadow hits inclines, or it has upheaved and caved in, considerable time is required in the rendering processing for making a 
shadow reflect, etc. 

[0006]ln the method expressing the shadow of the model mentioned above, the place from which a shadow falls is an even place 
called the inside of a soccer stadium, a baseball field, and a building, and is not expressed on places, such as a rocky mountain or 
a gravel road. When expressing the shadow of a model, It is necessary to express one shadow to one model but, and this shadow 
usually performs alpha composition (color composition using transparency), and is drawn. For this reason, when two or more 
models lap, alpha composition of the shadow of each model is carried out, and there is a problem that the shadow of an 
overlapping portion will be expressed deeply. 

[0007]The technical problem of this invention is not being concerned with the shape of geographical feature but expressing a 

shadow easily, and is also expressing without inconsistency the shadow with which a model etc- lap. 

[0008] 

[Means for Solving the Problem]In order to solve an aforementioned problem, the invention according to claim 1, Game 
information for generating a picture of virtual space based on a given viewpoint, and performing a given game to a system, by an 
operation and control by a processor. Rat-surface information showing distribution of a given object arranged over a 
geographical feature field top which is (for example, the game program 410 of drawing 12 ), and is set as said virtual space. A 
creating means which generates (for example, the cloud distribution map data 430 of drawing 12 ), Information (for example. **** 
expression program 41 1 of drawing 12 ) for operating a reflection means (for example, **** reflection part 321 of drawing 12) to 
make a shadow of said given object reflect in said geographical feature field as said system based on said fiat-surface 
information is included. 

[0009]A game system which the invention according to claim 9 generates a picture of virtual space based on a given viewpoint, 
and performs a given game. Flat-surface information showing distribution of a given object arranged over a geographical feature 
field top which is (for example, the game device 10 of drawing 12), and is set as said virtual space. It has a creating means which 
generates (for example, the cloud distribution map data 430 of drawing 12 ), and a reflection means (for example, reflection 
part 321 of o^wingJ2) to make a shadow of said given object reflect in said geographical feature field based on said flat-surface 
information. 

[00 10] According to this invention according to claim 1 or 9, distribution of an object arranged over a geographical feature field 
top is expressed to flat-surface information, and a shadow of an object is reflected in a geographical feature field based on this. 
For this reason, a shadow of an abject can be made to reflect easily to any geographical feature fields. 

[0011]That Is, it is not concerned with shape of geographical feature whether to incline whether it has upheaved and whether it 
has become depressed, but distribution of an object arranged over the geographical feature field top is generated as information 
concerning a two-dimensional flat surface. For this reason, no matter it may be what geographical feature shape by, for example, 
carrying out parallel projection of this fiat-surface information, it becomes possible to express a shadow of an object easily. 
[0012]About object each, shadow attachment cannot be performed to a geographical feature field, but shadow attachment can be 
performed at once based on ffat-surface information. That is, inconsistency that a lapped part of a shadow becomes deep is 
avoidable by making a shadow of object each reflect. 
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[00 13] Although it may be models, such as a character besides a particle system, of course as a given object, it is good also as 
specifying a given object like the invention according to claim 2 or 10. 

[00 14] Namely, in the game information according to claim 1 like the invention according to claim 2. Said given object is a cloud- 
like object and is good also as including information for operating an arrangement means (for example, cloud placement part 314 
of dra wing 12 ) which arranges a cloud-like object over said geographical feature field as said system based on said flat-surface 
information. 

[0015]In the game system according to claim 9 like the invention according to claim 10 r Said given object is a cloud-like object, 
and it may be constituted so that it may have an arrangement means (for example, cloud placement part 314 of drawing 12) 
which arranges a cloud -like object over said geographical feature field based on said flat-surface information. 
[00 16] A cloud-like object is an object for expressing particle systems expressed by fixed range by being collected, such as 
"clouds" and "smoke", for example here. 

[00 17] According to this invention according to claim 2 or 10, a given object can be made into a cloud-like object, and also there 
are the following effects. That is, while being able to arrange a cloud-like object over ** geographical feature field based on flat- 
surface information, a shadow of a cloud-like object can be made to reflect in a geographical feature field. That is, a shadow In 
accordance with shape of a cloud-like object arranged high up in the sky is expressed on a geographical feature field. Therefore, 
since shape of clouds and shape of a shadow of clouds on a geographical feature field are similarly expressed when tt looks down 
at clouds open floating at the time of fine weather from the virtual space sky for example, a shadow over a particle system called 
a cloud-like object can be expressed more realistically and easily. 

[00l8]ln the game information according to claim 1 cr 2 like the invention according to claim 3, Information for operating a means 
to classify a given two-dimensional flat surface (for example, level surface in virtual space) of said geographical feature field jn a 
unit field (every [ for example, / in a horizontal direction of virtual space ] 10 m x 10 m) as said system, . Said creating means 
can set at least to said flat-surface information over said geographical feature field top corresponding to said each unit field- 
Information which shows existence or nonexistence of said given object (for example, it means whether it exists or not as 1/0 of 
digital numerical values, or.) It is good also as including information for generating an existence degree including information 
expressed as an analog numerical value (for example, transparency) of 1™0, and information for said reflection means to make a 
shadow of said given object reflect on a geographical feature field corresponding to the unit field concerned for said every unit 
field. 

[Q019]ln the game information according to claim 1 or 2 like the invention according to claim 4, Information for operating a quota 
means which assigns a cross grating which has the height information (for example, altitude in virtual space) of each lattice point 
at a given two-dimensional flat surface (for example, level surface in virtual space) of said geographical feature field as said 
system, By connecting coordinates of each lattice point assigned to said geographical feature field among said cross gratings, 
Information for operating geographical feature means forming which forms geographical feature in said geographical feature field 
as said system, . Said creating means can set at least to said flat-surface information over said geographical feature field top 
corresponding to each lattice of said cross grating. Information which shows existence or nonexistence of said given object (for 
example, it means whether it exists or not as 1/0 of digital numerical values, or.) an existence degree — as the analog numerical 
value (for example, transparency) of 1~*0 — a table — with information for the bottom generating including information. It is good 
also as said reflection means including information for making a shadow of said given object reflect on a geographical feature field 
corresponding to the lattice concerned for every lattice of said cross grating, 

[0020]According to this Invention according to claim 3 or 4, it becomes possible to express a shadow of a given object still more 
simply. That is, information which starts a unit field (claim 3) or every lattice (claim 4) at existence or nonexistence of a given 
object is included in flat-surface information. Therefore, when making a shadow of a given object reflect on a geographical 
feature field, it can be determined for every unit field or lattice whether a shadow is made to reflect. It does not come to accept 
whether a shadow is made to reflect, but when you make it reflected, processing in which given staining is performed on the unit 
field concerned or a geographical feature field corresponding to a lattice can also be performed, and a shadow of an object can 
be expressed still more easily. 

[0021]According to the invention according to claim 3, since flat-surface information is generable after classifying a geographical 
feature field for every unit field, a shadow of an object can be generated, without taking into consideration what kind of shape a 
geographical feature field is carrying out. According to the invention according to claim 4, since the effect of the invention 
according to claim 3 is provided since the unit field according to claim 3 corresponds to a lattice, and also geographical feature of 
a geographical feature field is also formed by a cross grating, processing concerning the whole image generation can be 
performed rationally and efficiently. 

[0022]Like game information of the invention according to claim 5\ it is good in the game information according to any one of 
claims 1 to 4 also as said reflection means including information for determining a position on said geographical feature field in 
which a shadow of said given object is made to reflect based on a given light source, 

[0023]According to this invention according to claim 5, a shadow of a given object can be made to reflect in a suitable position in 
accordance with a light source set up in virtual space. For example, when making a shadow of clouds open floating over virtual 
space reflect on a geographical feature field, a position of a shadow of clouds changes with solar positions. Since it is only that 
existence position, a shadow of a given object can be made to reflect in a suitable position in accordance with a light source by 
this invention according to claim 5, although existence or nonexistence of clouds (given object) which consist over a geographical 
feature field are expressed to flat-surface information, 

[0024]The invention according to claim 6 receives a system by an operation and control by a processor, It is the game 
information for generating a picture of virtual space based on a given viewpoint, and performing a given game, A creating means 
which generates flat-surface information which related with a locating position of the object concerned a shadow of a given 
object arranged over a geographical feature field top set as said virtual space at least, and expressed it, Information for operating 
a reflection means to make a shadow of said given object reflect in said geographical feature field as said system based an said 
flat-surface information is included, 

[0025]The invention according to claim 11 is a game system which generates a picture of virtual space based on a given 
viewpoint, and performs a given game. A creating means which generates flat-surface information which related with a locating 
position of the object concerned a shadow of a given object arranged over a geographical feature field top set as said virtual 
space at least, and expressed it, Based on said flat-surface information, it has a reflection means in which said geographical 
feature field is made to reflect a shadow of said given object. 

[0026]According to this invention according to claim 6 or 11, a shadow of an object arranged over a geographical feature field top 
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relates with a locating position of an object and is expressed to flat-surface information, and a shadow of an object Is reflected 
in it by geographical feature field based on this. For this reason, a shadow of an object can be made to reflect easily to any 
geographical feature fields. 

t0027lThat is, It is not concerned with shape of geographical feature whether to incline whether it has upheaved and whether it 
has become depressed, but a shadow of an object arranged over the geographical feature field top is generated as information 
concerning a two-dimensional flat surface related with a beating position. For this reason, no matter it may be what geographical 
feature shape by, for example, carrying out parallel projection of this flat-surface information, it Is possible to express a shadow 
of an object easily. 

[0028]About object each, shadow attachment cannot be performed to a geographical feature field, but shadow attachment can be 
performed at once based on flat-surface information. That is, inconsistency that a lapped part of a shadow becomes deep is 
avoidable by making a shadow of object each reflect. 

[0023]It may be made for said creating means to include information for generating flat-surface information showing a shadow of 
said given object based on a given light source in the game information according to claim 6 like the invention according to claim 
7> 

[00303Accordtng to this invention according to claim 7, a shadow of an object expressed to flat-surface information will be based 
on a fight source set as virtual space. Therefore, for example, an object is a model concerning a soccer player, a geographical 
feature field is a soccer field, and when generating a picture of a game of a night game, two or more light sources may be set up. 
In this case, a shadow over a beam direction of each light source can be expressed without inconsistency by expressing a 
shadow from two or more light sources to fiat-surface information. It can express that there is no inconsistency afso about a 
difference in a shadow of an umbra and a penumbra which are generated according to the surface light source etc. 
[0031]the invention according to claim 8 — like — either of claims 1-7 — it is good also as constituting an information storage 
medium which memorizes game information of a statement. 
[0032] 

[Embodiment of the invention] Hereafter, with reference to figures, an embodiment of the invention is described in detail. Although 
an airplane game is explained below at an example, the application of this invention of not being limited to this Is natural. Although 
the mode of expression of the shadow is explained for "clouds'-, the same natural thing is possible also about objects which make 
the way that should be the same with clouds, such as "smoke" and "mist", for example. 

[0033] Drawing 1, is a figure showing an example which applied this invention to the game device for home use. During game 
execution and on the display 1200, the situation (game screen) in the game space based on the viewpoint set as the cockpit of 
an airplane is displayed. In the figure, a player enjoys an airplane game by operating an airplane using the game controller 1202- 
1204, looking at the game image projected on the display 1200. In this case, information required in order to perform the game of 
game program 410 grade is stored in the CD-ROM(or DVD-ROM) 1206 which is information storage medium which can be freely 
detached and attached to the main frame, IC card, or memory card 1208-1209 grade. 

[0034]Operating an airplane here means directing the direction to which the airplane virtually arranged in game space moves, 
speed, etc. Game space is virtual three dimensional space expressed by a world coordinate, i.e., an XYZ orthogonal coordinate 
system. And especially in the following explanation, unless it refuses, the coordinate value shall be expressed with the world 
coordinate. Since explanation is brief, in a game screen, a thing in particular called the situation and windowpane in the object 
concerning a self-opportunity, for example, a cockpit, shall not take into consideration, but only signs (geographical feature seen 
from the viewpoint) that it saw from the cockpit shall be displayed. 

E0035]First, the principle of this embodiment is explained. Drawing 2 i s a schematic diagram showing a relation with clouds with 
the geographical feature in game space. As shown in the figure, over the geographical feature map 20, the object (cloud object 
31) showing clouds is arranged. 

[0036]Although this geographical feature map 20 is mentioned later for details, it expresses geographical feature in three 
dimensions by assigning a cross grating to a horizontal plane, connecting the altitude value acquired about each lattice point, and 
forming a polygon- In drawing 2 . signs that the cross grating is assigned to the geographical feature map 20 by the density of 
256x256 lattices are shown, 

[0037]The cloud object 31 is constituted by mapping the texture (henceforth the cloud distribution map 30) which expresses 
clouds to the tabular object of one sheet of the geographical feature map 20 and the same size. And this cloud object 31 is a 
predetermined altitude over a horizontal plane, and it is arranged so that it may become parallel to this horizontal plane. 
[0038]The cloud distribution map 30 mapped by the cloud object 31 is a texture (henceforth alpha texture) which does not have 
an RGB value but has only alpha value (opacity shall be expressed in this embodiment). And for every texel, there are clouds and 
alpha value which responds for /Making and is set up expresses distribution of clouds. Specifically, "0" Is set up as an alpha 
value about the portion in which clouds do not have a value below "1" again, respectively more greatly about the portion which 
has clouds for every texel than "0." and the RGB value which expresses clouds in the case of drawing, i.e., 'white', — expressing 
(255,255.255) — clouds will be expressed by being given. 

[0039]It is "black" about the texel (portion with clouds) which sets up alpha value as "1" or "0" and by which^ alpha value is set 
as "1" in drawing 2 In order to make distribution of clouds easy to grasp visually, alpha value shows in "white" the texel (portion 
without clouds) set as "0", respectively. The cloud distribution map 30 comprises resolution equal to the density of the cross 
grating assigned to the geographical feature map 20, i.e., the resolution of 256x256 texel. 

[0040] By the way, the geographical feature map 20 and the cloud distribution map 30 comprise equal density (resolution) (a 
lattice or texel), i.e.. 256x256. For this reason, the lattice which constitutes the geographical feature map 20, and the texel which 
constitutes the cloud distribution map 30 will correspond by 1 to 1. 

[0041]When it says in detail, the lattice of the geographical feature map 20 which exists in perpendicular down [ of the texel 
which constitutes the cloud distribution map 30 ] is a lattice corresponding to this texel It can afso be said that the texel of the 
cloud distribution map 30 which exists in vertical above [ of the lattice which constitutes the geographical feature map 20 ] 
conversely is the texel corresponding to this lattice, 

[0042]Thus, since the texel which constitutes the cloud distribution map 30, and the lattice which constitutes the geographical 
feature map 20 correspond to 1 to 1, if a certain lattice or texel is specified, it can specify promptly corresponding texel or 
lattice with the existence position relation. 

[00433Next, **** expressed on geographical feature is explained. In this invention, **** is expressed on geographical feature by 
there being a situation of distribution of clouds, i.e.. clouds, and reflecting those without /in the geographical feature map 20 as it 
is based on the cloud distribution map 30. in the lattice which there is each texel and specifically corresponds according 
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to /nothing, i.e., alpha value, is expressed — it /carries out and **** is determined, fn each lattice, **** is expressed conversely 
— /being earned out — there is nothing — it can also be said that there are cfouds of corresponding texel and it is determined 
by /nothing, i.e., alpha value. 

[0044]Thus r since the texel which constitutes the cloud distribution map 30, and the lattice which constitutes the geographical 
feature map 20 support 1 to 1 r on geographical feature, **** generated by carrying out parallel projection of the cloud object will 
be expressed. 

[0045] Expression of**** in each lattice is specifically performed as follows, the RGB value which this lattice has in each lattice 
of the geographical feature map 20 in the case of drawing and the RGB value showing the color of i.e., 'black', — 

expressing (0, 0, 0) — alpha composition of is done based on alpha value set as the texel of the cloud distribution map 30 
corresponding to this lattice. And let this synthesized result be the sexual desire news (RGB value) concerning the whole lattice. 
[0046]That is, the RGB value of a corresponding lattice is updated by expressing the RGB value showing the color of i.e., 
'black', (0 t 0, 0) about the texel (portion with clouds) by which alpha value Is set as "1," About the texel (portion without clouds) 
by which alpha value is set as "0" the RGB value in particular of a corresponding lattice does not change. Thus, the RGB value 
of a corresponding lattice will be updated by expressing 'black' (0, 0, 0), and **** will be expressed about the texel by which 
alpha value is set as "1", i.e., a portion with clouds. For example, about the texel {portion with clouds) by which alpha value is set 
as "0.8" It becomes the sum of RGB value (R, G r B) x (1-0.8) beforehand set as the corresponding lattice, and RGB value (0, 0 f 
0) x0,8 showing the color of ****, That is, **** of a color which left the color of geographical feature slightly will be expressed. 
[0047] As mentioned above, since [ which expresses **** in geographical feature for every texel which constitutes the cloud 
distribution map 30 ] it /Carries out and **** is determined, it cannot be concerned with the shape of the geographical feature 
of upheaval, for example, but the position as which **** is expressed can be pinpointed easily, and can be expressed. Since 
rs expressed based on alpha value set as the cloud distribution map 30, of the shape of clouds and identical shape can 
be expressed on geographical feature. 

[C048]By the way, a central projection conversion process is performed about each polygon which constitutes an object etc. 
during game execution, and a game image is generated. For this reason, the processing burden concerning drawing may be eased 
by omitting drawing of the object as for which beyond constant distance exists far away from a viewpoint. Since a viewpoint is 
what moves freely in the inside of game space if it is in the airplane game En this embodiment, it is Important on restrictions of 
processing time to pinpoint this depiction area. Therefore, suppose that the geographical feature based on a geographical feature 
map is formed, and it draws about the certain area (henceforth an object domain) centering on a viewpoint In this embodiment. 
[0049] Drawing 3 is a figure showing signs that the object domain 40 was set as the geographical feature map 20. This object 
domain 40 is a field of prescribed size pinpointed based on the position of the virtual camera 41 (henceforth the viewpoint 41) set 
up all over game space. The object domain 40 is constituted by 64x64 lattices centering on the viewpoint 41 (it is a position at 
the time of setting the height of the viewpoint 41 to "0" and expressing to a horizontal plane in detail, and is hereafter called a 
viewpoint horizontal-plane position) in the figure. 

[0050]The lattice which constitutes the geographical feature map 20, and the texel which constitutes the cloud distribution map 
30 correspond by 1 to 1, For this reason, shortly after pinpointing the object domain 40, the range of the cloud distribution map 
30 corresponding to this object domain 40, i.e., the range of the cloud distribution map which comprises 64x64 texel, can be 
specified. Hereafter, the cloud distribution map of this range specified is called cloud texture 50. Of course, this cloud texture 50 
is a texture constituted by the texel corresponding to each lattice which constitutes the object domain 40. That is, it can be said 
that the cloud texture 50 is located over object domain 40, and is a texture of this object domain 40 and the same size. 
[0051]Next, the details are explained about the geographical feature map 20, the cloud distribution map 30, the object domain 40, 
and the cloud texture 50, 

[0052]First, expression of the three-dimensional geographical feature in game space is explained. The mode of expression of the 
three-dimensional geographical feature in this embodiment is known as a technique for expressing a landscape. By giving altitude 
data at each lattice point of a cross grating, this technique is less data and expresses three-dimensional geographical feature 
while it assigns a lattice with a given interval to a horizontal plane. 

[0053]That is, by connecting the spot elevation (henceforth the polygon peak) given at each lattice point, a polygon is formed and 
three-dimensional geographical feature is expressed. Since this polygon forms the flat surface which has inclination in three 
dimensions according to the difference in elevation of each polygon peak, It can express geographical feature in three dimensions 
by these polygons. Since each lattice point is arranged regularly, data required in order to express three-dimensional 
geographical feature is only altitude data of the polygon peak. 

[Q054] Drawing 4 is a figure showing an example of the three-dimensional geographical feature expressed by the above-mentioned 
technique. In drawing 4, the cross grating is assigned on the horizontal plane (X^Z flat surface) by dividing at intervals of 
[ respectively fixed ] W along the X-axis and Z shaft orientations. And three-dimensional geographical feature is expressed by 
the polygon formed of the polygon peak Q corresponding to each lattice point. 

[0055l Drawing 5 is a figure showing an example of the geographical feature map 20. In drawing 5. signs that the geographical 
feature map 20 to which the cross grating is assigned by the density of 256x256 lattices was seen from Y shaft orientations are 
shown. As shown in drawing 5, a length of one side Is constituted by the coordinate point A1 [0, 0, 0] on a horizontal plane (X-Z 
flat surface), A2 (L, and [0, 0]), A3 [L r 0, U, and the square regions that make A4 [0, 0L] the peak in two or more lattices R which 
are W (= L/256). 

[0056]And the starting point O is made into the lattice point Pg and q* it writes P nm [ the lattice point P which consists m an X 
axial direction from here the n-th, and consists in Z shaft orientations the m-th ], and it writes Q nm [ the polygon peak Q 
corresponding to lattice point P nm ]. h nrrt [ the altitude value of each lattice point P nm ] is written, n, 0, and 1, .., 256 — it 
comes out. [ however, ] Rjvjm [ the lattice which consists in an X axial direction the Nth, and consists in Z shaft orientations the 
Mth ] is written from the coordinate point A1 (starting point O), That is, the lattice R surrounded by lattice point P^-i and M-1 
and PN-j t Fn, m> * nt * ^N™1 and M serves as Rnm- N, M= 1, and 2, 256 — it comes out. [ however, 3 

[0057]Next, the structure of topographical data is explained. Drawing 6 is a figure showing an example of topographical data. In 
dr aw ing 6, the topographical data for expressing the geographical feature map 20 shown in drawing 5 is shown. As shown in 
drawing 6, altitude value h nm of this lattice point P nm is memorized by topographical data for every lattice point [ which is formed 
in a horizontal plane (X-Z flat surface) ] P ntri . 

[0058] Namely, coordinate value of polygon peak Q nm for this topographical data to express three-dimensional geographical 
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feature [x, y, z] will be given as follows. 

x=nWy=h nm z™mW [0059]Thus, by connecting polygon peak Q nm given based on topographical data, a polygon will be formed and 
the geographical feature in the geographical feature map 20 will be expressed, 

[0060] Drawing 7 is a figure showing an example of the cloud distribution map 30- In drawing 7 , the cloud distribution map 30 
corresponding to the geographical feature map 20 shown in drawing 5 is shown. As shown in drawing 7 . the cloud distribution map 
30 is a texture constituted from resolution of 256 texel, i.e., 256x256 texel, by the lengthwise direction in a figure (the direction of 
M), and the transverse direction (the direction of N), respectively. And texel T of the upper left in a figure is made into T-j anc | j, 
and it writes T^m [the texel T which consists in a transverse direction (the direction of N) the Nth. and consists in a lengthwise 
direction (the direction of M) the Mth ]. N, 1, and 2, 256 — it comes out. [ however* 3 Texel Tjsgyj in this cloud distribution 
map 30 corresponds to cross-grating R^m of the geographical feature map 20 shown in drawing 5 , respectively. 
[0061]The cloud distribution map 30 is an alpha texture which does not have an RGB value but has only alpha value as 
mentioned above. And alpha value set as each texel T expresses the thickness (/there being clouds and making) of the 
distributed clouds, and which value of "0" to "1" is set up. The value which approaches "1" \ so that the clouds from which "0" 
is specifically distributed over the portion without clouds again become deep is set as alpha value. 

[0O62]That is, the cloud distribution map 30 expresses distribution (/there being clouds and making) of the clouds in the 
corresponding geographical feature map 20 with alpha value set as each texel T. the RGB value which expresses clouds 
fundamentally in the case of drawing, i.e., 'white', — expressing (255,255,255) — clouds will be expressed by being given. 
[0063]Next, setting out of the object domain 40 in the geographical feature map 20 is explained. Based on the locating position 
(determined based on the operator guidance of a player) of the self-opportunity in game space, the viewpoint F is determined 
during game execution for every frame. The coordinate value of this viewpoint F is made into [Fx> Fy, Fjg;]. Then, as shown in 
drawing 8 (a), the coordinate value of the position of the viewpoint at the time of expressing height Fy of the viewpoint F as "0", 
i.e., viewpoint horizontal-plane position F', serves as [Fx, 0, F£|. 

[0064] Subsequently, as shown in drawing 8 (b). in the geographical feature map 20, lattice point P uv nearest to viewpoint 
horizontal-plane position F' is made into field center Fp. That is, the coordinate value [x, y, z] of lattice point P uv applicable to 
field center Fp is as follows. 

x~uWy- — the object domain 40 in the geographical feature map 20 ts set up focusing on field center Fp (lattice point P uv ) 
determined in this way 0 z~vW, 

[0065] Drawing 9 is a figure showing an example of the object domain 40. In drawing 9 , the object domain 40 set up considering 
lattice point P uv as field center Fp is shown in the geographical feature map 20 shown in drawing 5. As shown in drawing 9 . the 
object domains 40 are square regions which are the density of 64 lattices, i.e., 64x64 lattices, respectively, and are constituted by 
the lengthwise direction in a figure (Z shaft orientations), and the transverse direction (X axial direction) by lattice R^m- N-u-31, 
u~30, u+32 — come out and it is — M-v-31, v-30 r v+32 — It comes out. [ however, ] Let lattice point P u ~%2 and v-32> ^u-t-32, 
and v-32' Pu+32, v+32' an< ^ Pir~32 and v32 ^e tne P ea ^ ^1 of an object domain, B-2, B3, and B4, respectively* 
[0066]Thus, if the object domain 40 based on the viewpoint F is set up, it will rank second and the coordinate value of altitude 
value h nm of lattice point P nm contained in the object domain 40, ue„ polygon peak Q nm , will be given from topographical data 
(refer to d rawing 6) . And by connecting these polygon peak G nrn , a polygon is formed and three-dimensional geographical feature 
is formed to the object domain 40. That is, three-dimensional geographical feature will be formed only in the object domain 40 set 
up into a game based on the viewpoint F for every frame. 

[0067]Subsequentiy, mapping of an applicable geographical feature texture is performed to the formed three-dimensional 
geographical feature. That is, to three-dimensional geographical feature, coloring based on an applicable geographical feature 
texture will be carried out, and geographical features, such as "land'', the "sea", and "woods", will be expressed. 
[0068]Setting out of the object domain 40 will specify, the range 50, i.e., the cloud texture, of the cloud distribution map 
corresponding to this object domain 40. 

[0069] Drawing 10 is a Figure showing an example of the cloud texture 50. In drawing 1 0, the, cloud texture 50 corresponding to 
the object domain 40 shown in drawing 9 is shown. As shown in drawing 10 , the cloud texture 50 is a texture which is the 
resolution of 64 texel, i.e., 64x64 texel, respectively, and is constituted by the lengthwise direction in a figure (the direction of M), 
and the transverse direction (the direction of N) by texel T^. N=u-31, u-30, u+32 - — come out and it is — M^v-SI , v-30, 
v+32 — it comes out. [ however, ] 

[0070] And texel which constitutes the cloud texture 50 corresponds to lattice R^m of the object domain 40 shown in 
drawing 8. respectively. The peaks C1-C4 of the cloud texture 50 correspond to the peak Bl - B4 of the object domain 40 
shown in drawing 9 . respectively. 

[0071]Thus, if the cloud texture 50 corresponding to the object domain 40 is specified, while clouds will be arranged to the object 
domain 40, **** is expressed on geographical feature. 

[0072] Specifically, the cloud object 31 by which the cloud texture 50 was mapped by the degree of fixed height over the object 
domain 40 is arranged. That is, clouds (cloud object 31) will be arranged only in the object domain 40 set up into a game based on 
the viewpoint F. the RGB value which expresses clouds in the case of drawing of the cloud object 31, Le„ 'white', — expressing 
(255,255,255) — clouds are expressed by being given, 

[0073]The cloud texture 50 is mapped to the geographical feature formed in the object domain 40. that time — the peaks C1-G4 
of the cloud texture 50 — respectively — the peak B1 of the object domain 40 - B4 — that is, Mapping is performed by giving 
polygon peak Q u -32r v ~32- Qu+32- v~32- Qu+32, trf-32' Qu-32* an ^ v+32> **** will be expressed by this by the geographical feature 
formed in the object domain 40, the RGB value which expresses **** in the case of drawing of geographical feature, i.e., 'black'. - 
- expressing (0, 0, 0) — is expressed by being given. 

[0074]When drawing geographical feature (expression of ****), it is good also as multiplying a predetermined coefficient by alpha 
value set as each texel T nm which constitutes the cloud texture 50. For example, by multiplying "0,8" as a predetermined 
coefficient, alpha value (opacity) concerning **** can be decreased and **** in which the colors (for example, marine 'blue', 
'green [ of land ] F , etc.) of the geographical feature of the portion as which **** is expressed were made to reflect can be 
expressed. 
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[0075] As explained above, the lattice R which constitutes the geographical feature map 20, and the texe! J which constitutes the 
cloud distribution map 30 correspond by 1 to 1. For this reason, if the object domain 40 is set up, it can determine easily, the 
cloud distribution map 30 50, Le., the cioud texture, of the range corresponding to this object domain 40. Therefore, arrangement 
of the clouds in the object domain 40 and expression of **** can be easily performed from the specified cloud texture 50. 
[0076]An example of the game image which applied this invention is shown in p^wjng_Jj_. Drawing 11 (a) is a figure showing the 
game image at the time of not mapping a cjoud texture in three-dimensional geographical feature. Drawing 1 1 (b) is a figure 
showing the game image at the time of mapping a cloud texture in three-dimensional geographical feature. That is, in the figure 
(b), the portion colored 'black' is **** expressed by the cloud texture in near the horizon {near middle of the screen). 
[0077]In mapping of the cloud texture 50 to geographical feature, alpha composition based on alpha value is made as mentioned 
above. 

[0078]For example, when alpha composition is alpha blending, the RGB component (R, G, B) of geographical feature is determined 
as follows. 

R»alphaxR s -Kl-alpha) * R T G=alphaxG s +0~*alpha) xG T B=alphaxB s +<1 -alpha) xB T — however, R T , G T , and By, Are an RGB 
component (R T , G T , B-r) of the geographical feature texture mapped by geographical feature, and Rg, G$, and Bs> the RGB 
component showing the color of **** (R s , Gg, Bs), i.e., 'black', is expressed (0, 0, 0) — it is . alpha is an alpha value set as the 
cloud texture 50. 

[0079]That is, the thickness of **** expressed by geographical feature can be changed according to the thickness of clouds. For 
example, since alpha value of the cloud texture 50 is set up low (value near "0") about the portion with thin clouds, the RGB 
value acquired by the above-mentioned alpha blending turns into a value which reflected the RGB value of the geographical 
feature texture more. 

[G080]Although it presupposed that mapping of the cloud texture to the geographical feature by which the geographical feature 
texture was already mapped is performed by alpha composition based on alpha value set as the cloud texture 50, it is good also 
as piling up. drawing and making a cloud texture the geographical feature by which the geographical feature texture was mapped. 
That is, in this case, about the portion as which **** js expressed, the RGB value of a geographical feature texture will not be 
reflected, but only the color {'black') of **** will be given. 

[0081]As mentioned above, while expressing distribution of clouds by using the cloud distribution map 30 prepared in order to 
express distribution of clouds ortginalfy, expression of**** according to distribution of this cloud is easily realizable. Since the 
object domain 40 is determined based on the position of the viewpoint F and the cloud texture 50 is specified for every frame, 
also in the case where distribution of clouds changes in time, for example, expression of **** according to the change is 
realizable. 

[0082] Drawing 12 is a figure showing an example of the functional block of the game device 10 of this invention. A functional 
block is constituted by the fmaf controlling element 100, the indicator 200 F the treating part 300, and the storage parts store 400 
in drawing 12 . 

[0083]The final controlling element 100 is for a player to input manipulation data, and can realize the function by hardwares, such 
as a lever, a button, and a case. When operation of the button depression is carried out, the manipulate signal is outputted to the 
treating part 300. The final controlling element 100 is equivalent to the game controller 1202-1204 of drawingj.. 
[0084]The indicator 200 displays die game image generated by the image generation part 320. A player inputs the manipulation 
data (directions, selection) according to game progress, etc. from the final controlling element 100, looking at the game screen 
displayed on the indicator 200, for example, the game screen etc. which are shown in drawing 11 (bX The function of the indicator 
200 is equivalent to the display 1200 of drawing 1. 

[0085]The treating part 300 performs various processings, such as control of the game device 10 whole, a command to each 
function part In the game device 10, game progress processing, image processing, and sound processing, and the function. It is 
realizable by hardwares, such as various processors {CPU, DSP, etc.) or ASIC (gate array etc.), and a given program. The game 
operation part 310, the image generation part 320, and ** are contained in the treating part 300, 

[0086]Construction processing of game space (virtual three dimensional space) in which the game operation part 310 is 
expressed with a world coordinate, Based on the game program 410 grade read from the manipulate signal and the storage parts 
store 400 from the final controlling element 100, Processing which determines the locating position of the self-opportunity (it is 
an airplane used as the operation target of a player) in game space or a hostile aircraft and its direction, and processing called 
the hit check of the missile which a self-opportunity and a hostile aircraft launch are performed. 

[0087]The viewpoint setting section 311, the object domain set part 312, the geographical feature formation part 313, the cloud 
placement part 314, and ** are contained in the game operation part 310. 

[0088]The viewpoint setting section 311 performs processing which sets the position of the viewpoint F, and Its direction as 
game space based on the locating position of a self-opportunity, and its direction. For every frame, based on the viewpoint F set 
up by the viewpoint setting section 311, the object domain set part 312 asks for viewpoint honzontal-plane position F, and 
performs processing which determines the object domain 40. The geographical feature formation part 313 performs processing 
which forms three-dimensional geographical feature in the object domain 40 set up by the object domain set part 312 based on 
the topographical data 420. The cloud placement part 314 specifies the cloud texture 50 corresponding to the object domain 40 
set up by the object domain set part 312, and performs processing which arranges the cloud object 31 which mapped the this 
specified cloud texture 50 over the degree of fixed height of the object domain 40. 

[0089]The image generation part 320 performs processing which generates the game image which looked at game space from the 
viewpoint F set up by the viewpoint setting section 311. The clipping processing which specifically sets up a view (view volume) 
by the front and back clipping, A game image is generated by performing rendering processings, such as coordinate 
transformation processing which changes the coordinate value of each polygon peak, etc. into a view point coordinate system, a 
shading process based on the position of the viewpoint F and a fight source, and hidden surface (or hidden line) erasing 
processing. The **** reflection part 321 is contained in the image generation part 320. 

[0090]The **** reflection part 321 performs **** expression processing mentioned later according to the **** expression 
program 411, and performs processing which colors the three-dimensional geographical feature formed of the geographical 
feature formation part 313. While specifically specifying the cloud texture 50 corresponding to the object domain set up by the 
object domain set part 312, the specified cloud texture 50 Is mapped in the three-dimensional geographical feature formed of the 
geographical feature formation part 313. 

[0091]The storage parts store 400 memorizes the game program 410, the **** expression program 41 1, the topographical data 
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420, and the cloud distribution map data 430, 

[0092]The topographical data 420 memorizes altitude h nrn of this lattice point for every lattice point [ which is formed in a 
horizontal plane J P nm , as it is data for expressing the geographical feature map 20, for example, is shown In drawing 6 . 
[0093]The cloud distribution map data 430 is data concerning the cloud distribution map 30 which is alpha texture, and 
memorizes alpha value set as each texel. As there are clouds, and those without /are expressed with alpha value, for example, it 
is shown in drawing 1 1 (c), distribution of the clouds of the geographical feature map 20 whole is shown in the cloud distribution 
map 30, as mentioned above, the portion in which a white portion has clouds in drawing 11 (c) — the black portion expresses the 
portion without clouds, respectively. 

[0094]Next, the concrete processing operation in the game device 10 is explained with reference to the flow chart shown in 
drgwjngJl- 

[0095]Orawing 13 is a flow chart which explains an example of the processing performed by the treating part 300 according to 
the game program 410. This processing is processing performed by the manipulate signal from the final controlling element 100 
after the position of a self-opportunity and its direction are determined, and is processing performed for every frame. 
[0096]In drawing 13 r the viewpoint setting section 31 1 sets up the viewpoint F first from the position of the self-opportunity 
arranged in game space, and its direction (Step S1), 

[0097] And the object domain set part 312 determines the object domain 40 based on the viewpoint F set up by the viewpoint 
setting section 31 1 (Step S2). As shown in drawing 8 (a), specifically, it asks for viewpoint horizontal-plane position F' which set 
the height of the viewpoint F to "0" and was expressed to the horizontal plane (X~Z flat surface). And as shown in drawing 8 (b), 
lattice point P w nearest to this viewpoint horizontal-plane position F' is made into field center Fp, and as shown in drawing 9, 
the object domain 40 which comprises density of 64x64 lattices is set up, 

£0098] Subsequently, the geographical feature formation part 313 forms three-dimensional geographical feature in the object 
domain 40 set up by the object domain set part 312 with reference to the topographical data 420 (Step S3). Specifically with 
reference to the topographical data 420, altitude value h hrn given to lattice point P nm contained in the set-up object domain 40 is 
acquired. And by connecting acquired altitude value h nrn {polygon peak Q nm ), a polygon is formed and the three-dimensional 
geographical feature in the object domain 40 is formed. 

[0099]The cloud placement part 314 arranges clouds (cloud object 31) with reference to the cloud distribution map data 430 to 
the degree of fixed height over the object domain 40 set up by the object domain set part 312 (step S4). 
[0100]If three-dimensional geographical feature Is formed in the object domain 40 and clouds are arranged, it will rank second 
and the image generation part 320 will generate the picture fn the game space seen from this viewpoint F based on the position 
of the set-up viewpoint F, and its direction (Step S5). Under the present circumstances, the **** reflection part 321 performs 
**** expression processing according to the reflection program 420. Specifically, the reflection part 321 specifies the 
cloud texture 50 so that it may be shown in the cloud distribution map of the range corresponding to the object domain 40, i.e., 
drawing 10. The RGB value of the geographical feature texture which corresponds with it, and the RGB value showing ****, 
namely, 'bfack r — expressing (0, 0, 0) — the three-dimensional geographical feature formed in the object domain 40 is colored by 
doing alpha composition (for example, alpha blending etc.) of based on alpha value set as the cloud texture 50. the RGB value 
which expresses clouds to the cloud texture 50 as which the reflection part 321 specified the image generation part 320 on 
the other hand, i.e., 'white', — expressing (255,255,255) — the cloud object 31 arranged over object domain 40 is colored by 
giving. 

[0101]Then, the treating part 300 displays on the indicator 200 the game image generated by the image generation part 320. If 
the game image for one frame is displayed by performing the above processing, the treating part 300 will end this processing. 
[0102]Next, an example of the composition of the hardware which can realize a game device is explained using drawing 14 . In the 
device shown in the figure, CPU1000, ROM1002, RAM1004, information-storage-medium 1006, and sound generation EC1008, 
image generation IC1010, and I/O Ports 1012 and 1014 are mutually connected by the system bath 1016 so that a data 
input/output is possible. And the display 1018 ts connected to image generation IC1010, the loudspeaker 1020 is connected to 
sound generation IG1008, the control apparatus 1022 is connected to I/O Port 1012, and the communication apparatus 1024 is 
connected to I/O Port 1014. 

[0103jThe image data for expressing a program and a display thing, sound data, play data, etc. are mainly stored, and the 
information storage medium 1006 is equivalent to the storage parts store 400 of drawing 12 . For example, in a home video game 
device (refer to drawing 1), CD-ROM, a game cassette, DVD r etc. are used as the information storage medium 1006 which stores 
game program 410 grade, and a memory card etc. are used as the information storage medium 1006 which stores the character 
DB. CD-ROM, DVD, a hard disk. etc. are used in a personal computer, fn a business-use game device, hard disks, such as ROM, 
are used and the information storage medium 1006 is set to ROM1002 in this case. 

[0104]The control apparatus 1022 is a device for inputting into a device main frame the result of the judgment which is 
equivalent to a game controller, a navigational panel, etc., and a user performs according to game progress. This control 
apparatus 1022 rs equivalent to the final controlling element 100 of drawing 12 . 

[01 05] According to the program stored in the information storage medium 1006, data, the system programs (initialization 
information of a device main frame, etc.) stored in ROM1002, the signal inputted by the control apparatus 1022, etc., CPU1000 
performs control and various data processing of the whole device. RAM1004 is a memory measure used as workspace of this 
CPU 1000, the image data and play data for one frame are stored temporarily, or the information storage medium 1006, the given 
contents of ROM1002, or the result of an operation of CPU1000 is stored. 

[01 06] Sound generation IC1008 and image generation IC1010 are provided in this kind of device, and the suitable output of a 
game sound or a game image can be performed now to it. Sound generation IC1008 is an integrated circuit which generates game 
sounds, such as a sound effect and a background sound, based on the information memorized by information-storage-medium 
1006 and ROM1002, and the generated game sound is outputted by the loudspeaker 1020. Image generation IC1010 is an 
integrated circuit which generates the pixel information for outputting to the display 1018 based on the picture information sent 
from RAMI 004, ROM1002, and information-storage-medtum 1006 grade. CRT, LCD, TV, a plasma display, a projector, etc. are 
realized, and the display 1018 is equivalent to the indicator 200 of drawing 12 . 

[0107]The communication apparatus 1024 is what exchanges outside various kinds of information used inside a game device. It is 
used for being connected with other game devices, sending and receiving the given information according to the game program 
410, or sending and receiving the information on game program 410 grade via a given communication line etc. 
[0108]CPU1000 or general-purpose DSP may perform by software processing performed in image generation IC1010 and sound 
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generation IC1008 grade. In this case, CPU1000 will correspond to the treating part 300. 

[0109]In this embodiment, although the case where this invention was applied to a home video game device was explained, of 
course, it is also possible to apply to a business-use game device, a portable game device, a personal computer, a personal digital 
assistant (a portable telephone is included), a KIOSK terminal, etc, 

[0110]This invention is not limited to the contents of the above-mentioned embodiment, and can be suitably changed in the 
range which does not deviate from the main point of this invention. 

[0111]For example, by using the interpolation function of bHinear filtering for it r when the cloud texture 50 is mapped in the 
three-dimensional geographical feature formed in the object domain 40, The resolution of this **** texture 50 is raised, namely, 
the number of texel which constitutes the cloud texture 50 can also be made to increase. 

[G112]BHmear filtering is explained. Drawing 15 (a) is a figure showing the relation between the existing pixel (E1, E2, E3, and E4) 
and the pixel (D) interpolated by bi-linear filtering. As shown in drawing 15 (a), color CD of the pixel (sampling point) D 
interpolated becomes color [ which interpolated the color of the surrounding pixels E1-E4 of D 3- Specifically based on the 
coordinates of E1-E4, and the coordinates of D, it asks for coordinates ratio beta:1-beta (0<=beta<=1 ) of x shaft orientations, 
and coordinates ratio gamma:1-gamma (0<=gamma<=1) of y shaft orientations. And color CD (output color in bHIn ear filtering) of 
D becomes like a following formula. 

CD =0 -beta) x{1 -gamma) xCE1+betax(1 -gamma) xCE2 +(1~beta) x gammaxCE 3+ betaxgammaxCE 4 .. (1) 

[0113]As shown in draw ing 1 5 ( b), when being set to beta=gamma =1/2, color CD of the pixel D interpolated becomes like a 

following formula, 

CD=(CE1+CE2+CE3+CE4) /4 .. (2) 

Then, by using an upper type (2), the resolution of the cloud texture 50 mapped in three-dimensional geographical feature is 
raised, namely, It is made to make the number of texel increase. 

[0l14]For example, from the cloud texture 50 (refer to drawing 10) which comprises 64x64 texel, the **** texture which 
comprises 256x256 texel is generated. That is, the number of the texe! T arranged in a lengthwise direction (the direction of M) 
and a transverse direction (the direction of N) increases to 4 (~ 256/64) time, respectively. Therefore, the texel T of 16 (=4x4) 
individuals will correspond to the lattice R of 1. 

[01 15]The color of the texel T inserted (increased) is determined by weight averaging the color of the surrounding texel T based 
on an upper type (2X By this, the edge of **** can be obscured and the effect that expression of **** which has a touch of 
reality more is realizable can be acquired. 

E0116]In image generating devices, such as a game device, interpolation picture-element-data data processing, such as next door 
interpolation, first ** interpolation (bHinear filtering), and the Miyosht convolution interpolation (try lj near filtering), may be 
realized as a function of hardware these days. In such a case, it becomes possible by using this function to realize the above- 
mentioned processing easily. 

[01 17]In this embodiment, we decided to express **** by carrying out parallel projection of the cloud distribution map 30 to a 
geographical feature map in the perpendicular direction {Y shaft orientations) (the projection direction A in drawing 16 ). However, 
it is good also as projecting a projection direction not only from the perpendicular direction but from other directions. 
[01 18]It is good also as specifically projecting the cloud distribution map 30 from the projection direction B shown in drawing 16. 
However. **** of different clouds from the clouds expressed by the cloud texture 50 which explained [ above-mentioned ] will be 
expressed by the object domain 40 as shown in drawing 16 . Therefore, according to height (altitude) Y n on the geographical 
feature map 20 which arranges the angle theta to accomplish or ** clouds of the ** projection direction B and a horizontal plane 
(X m Z flat surface), the range of the cloud distribution map reflected in the object domain 40 (cloud texture 50) is changed. By 
this, also when it is called the morning sun and the setting sun, **** whioh has a touch of reality more can be expressed, for 
example. 

[0119]This invention can be applied, for example to a soccer game etc., and the shadow of the player who exists on the field can 
also be expressed. 

[0120]In that case, the distribution map (for example, if it is a soccer game, the existence position of a total of 22 players is 
shown) showing a player's existence position [ m / again / to the geographical feature map 20 / in the field / the field ] will 
correspond at the cloud distribution map 30. 

[0121]And suppose that the shadow of the player concerned is expressed to the position corresponding to the position on each 
player's field In a distribution map. It explains more concretely. Each player decides to express by the polygon model In a model- 
coordinates system as well as the conventional technique, and decides to arrange by transforming from this model-coordinates 
system at the world coordinate which is game space. And the texture of the shadow of the player concerned is obtained by 
carrying out projection conversion of the polygon model in this model-coordinates system from a given direction. In the former, 
although alpha composition of the texture of this shadow was done on game space, it maps on a distribution map here. Under the 
present circumstances, alpha composition is not performed. That is, suppose that the texture of a shadow is overwritten on a 
distribution map. 

[0122]And after mapping the texture of all the players' shadow on a distribution map, a distribution map is mapped in the field. 
When two or more players are each other interwoven with and a shadow laps by this, inconsistency that the overlapping portion 
is expressed deeply can be avoided. 

[0l23]Since two or more light sources are set up when expressing the game of a night game, it is good also as generating two or 
more shadows corresponding to each light source, and mapping on a distribution map. As for this technique, it is needless to say 
that not only a player but applying to a ball etc. may apply to what kind of other objects possible. 
[0124] 

[Effect of the InventionjAccordlng to this invention, **** is expressed on geographical feature by carrying out parallel projection 
of the cloud distribution map 30 in which distribution of clouds is shown to the geographical feature map 20. namely, geographical 
feature having upheaved and having become depressed — or it is not concerned with whether it inclines but it becomes possible 
to realize expression of **** easily. Based on this cloud distribution map 30, it becomes possible by arranging clouds on the 
geographical feature map 20 to realize expression of**** which reflected the shape of the clouds arranged as it was. Since 
shadow attachment is performed at once based on the cloud distribution map 30 in which cloud distribution of the geographical 
feature map 20 whole is shown unlike the technique of arranging two or more cloud objects and performing shadow attachment 
about each cloud object on geographical feature, The effect that inconsistency that the lapped part of a shadow becomes deep is 
avoidable is also acquired. 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated* 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1jit Is a figure showing an example of the game device which applied this invention. 

[Drawing 2] It is a schematic diagram showing the relation between geographical feature and clouds. 

[Drawing 3] I t is a figure showing signs that the object domain was set up on a geographical feature map, 

[Drawing 4] It is a figure showing an example of the geographical feature expressed in three dimensions. 

[Drawing 51 I t is a figure showing an example of a geographical feature map. 

[Drawing 6ll t is a figure showing an example of topographical data. 

[Draw ing 7]It is a figure showing an example of a cloud distribution map. 

[Drawing 8]I t is a figure showing the determination based on [ based on a viewpoint ] fields. 

[Drawing 9] it is a figure showing an example of an object domain. 

[Drawing 10]l t is a figure showing an example of a **** texture. 

[Drawing 1 li lt is a figure showing an example of a game image. 

[Drawing 12lfr is a figure showing an example of a functional block. 

[Drawing 1 3]l t is a flow chart explaining an example of **** expression processing. 

[Drawing 14], It is a figure showing an example of hardware constitutions which can realize this invention. 

[Dr^mgjj>lit js a figure explaining bHinear filtering, 

[Drawing 16]lt is a figure explaining change of the range of the cloud distribution map to adopt. 

[Description of Notations] 

10 Game device 

100 Final controlling element 

200 Indicator 

300 Treating part 

31 0 Game operation part 

31 1 Viewpoint setting section 

312 Object domain set part 

313 Geographical feature formation part 

314 Cloud placement part 

320 image generation part 

321 **** reflection part 
400 Storage parts store 
410 Game program 

41 \ **** expression program 
420 Topographical data 
430 Cloud distribution map 
20 Geographical feature map 

30 Cloud distribution map 

31 Cloud object 
40 Object domain 
50 Cloud texture 
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4 0 fc*j£*-3»«fct?3. »^J*S5 3 1 3 fi, MB 
7 s -? 4 2 0 KlS<5$, ?5ta®^ISS^^ 3 1 2 i' i <9 K 
S$tifcM^m^4 0|e, H*7cWS:^t5&il: 
ff 5o H1BBS3 3 l 4fi, ^H^^3 1 2}cif? 

Kj&snfc»*ii»4ofcs nfc-tzmT 5 0 

tzMcrt^^S 0^^y^y^L±m^-y^y^? b 3 
[0 0 8 9] H^*^S5 3 20ii ^-ASM*, 
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o»«E»SH*ts H#£$gfl3 2 0ft, IS 
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